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REMARKS 



Upon entry of the amendments in this paper, claims 1-11 will be pending in the above- 
identified application. Applicants herein submit a Substitute Specification and amend the 
Abstract. Claims 1 and 6 are herein cancelled. Claims 9-11 are herein added. Claims 2, 3, and 7 
are herein amended. No new matter is entered. 

It is respectfully submitted that this paper is fully responsive to the Office action mailed 
on June 24, 2009. 

Specification 

To expedite prosecution, Applicants herein amend the Abstract in the manner suggested 
by the Examiner on page 3 of the Office Action. 

Applicants also herein submit a Substitute Specification to address the issues presented 
on page 4 of the Office Action. 

Accordingly, Applicants request favorable reconsideration of the aforementioned 
objections. 

Claim Rejections - 35 U.S.C. §102 

Claims 1 and 6 were rejected under 35 U.S.C. § 102(b) as being anticipated by U.S. Patent 
No. 5,310,442 to Ametani. 

To expedite prosecution, Applicants herein cancel claims 1 and 6. 
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Claim Rejections - 35 U.S.C. §112 

Claims 1-8 were rejected under 35 U.S.C. §112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicants regard as 
the invention. 

To expedite prosecution and clarify the subject matter of the claimed invention, 
Applicants herein amend claims 2-5 and 7-8 to remove the phrases "plate-like" and "disk-like" 
from the claims. 

In view of these amendments, Applicants request favorable reconsideration of the §112 
rejection of each of these claims. 

Allowable Subject Matter 

Applicants appreciate the Examiner's acknowledgment that claims 2-5 and 7-8 would be 
allowable if rewritten or amended to overcome the rejections under 35 U.S.C. 112, second 
paragraph. 

In view of the amendments presented herein, Applicants request that claims 2-5, 7-8, and 
9-11 be allowed. 

Conclusion 

In view of the aforementioned amendments and accompanying remarks, Applicants 
submit that the claims, as herein amended, are in condition for allowance. Applicants request 
such action at an early date. 
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If the Examiner believes that this application is not now in condition for allowance, the 
Examiner is requested to contact Applicants' undersigned attorney to arrange for an interview to 
expedite the disposition of this case. 

If this paper is not timely filed, Applicants respectfully petition for an appropriate 
extension of time. The fees for such an extension or any other fees that may be due with respect 
to this paper may be charged to Deposit Account No. 50-2866. 



Respectfully submitted, 
Westerman, Hattori, Daniels & Adrian, LLP 
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DESCRIPTION 

SHEET PEELING APPARATUS AND PEELING METHOD 
Technical field Field of the Invention 

[0001] 

The present invention relates to a sheet peeling 
apparatus and a peeling method, more particularly to a sheet 
peeling apparatus and a peeling method capable of changing 
the peeling mode in accordance with the type of sheet. 
Background Art Background of the Invention 

[0002] 

In the semiconductor manufacturing process, there is 
employed a process to grind the rear surface of 
semiconductor wafer (hereinafter simply referred to as 
"wafer") into a thin thickness. In the grinding process, 
the surface of the wafer (circuit forming surface) is stuck 
with a protective sheet to cover the same, and after 
completing the grinding operation in this state, the 
protective sheet is peeled off from the wafer. 

[0003] 

As for a peeling apparatus for the protective sheet, 
for example, as disclosed in the Patent document 1, Japanese 
Patent Application Laid-open No. Hei 11-16862, there is 
known an apparatus in which an adhesive tape is stuck to 
the end portion of protective sheet; and by pulling the 
adhesive tape, the protective sheet is peeled off from the 
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wafer. And as disclosed in the Patent document 2, Japanese 
Patent Application Laid-open No. 2003-197583, there is 
known an apparatus in which an adhesive tape is stuck in 
a direction across a protective sheet; and by pulling the 
adhesive tape, the protective sheet is peeled off from the 
wafer . 

[0004] 
Patent document 1 

Japancoc Patent Application Laid - open No. Hci 11 - 16862 
Patont dooumont 2 

Japancoc Patent Application Laid - open No. 2003 - 197583 
Diocloaure of th e Invention 
Probl e m to be oolvod by tho Invention 
[0005] [0004] 

The peeling apparatus disclosed in the Patent 
document 1 employs an arrangement such that the adhesive 
tape is stuck to the end portion of the wafer in a manner 
of heat fusion sticking. Therefore, even when grinding 
dust of the wafer adheres onto the protective sheet, the 
connection between the adhesive tape and the protective 
sheet is possible without being affected by the grinding 
dust. However, this peeling apparatus has the following 
disadvantages. That is, when a protective sheet having a 
high stress absorbing property i.e., a protective sheet of 
a soft material is used, sometimes the protective sheet 
spreads out and drops down to stick to a dicing tape on which 
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the wafer stuck and supported thereby; thus, the material 
for the protective sheet is limited. Further, since this 
arrangement employs the heat fusion sticking, in this point 
also the material for the protective sheet is limited. 
Furthermore, the protective sheet peeling angle according 
to the Patent document 1 turns over the protective sheet 

in an obtuse angle direction of almost 180°. Therefore, 
in the case where, in order to satisfactorily hold the 
extremely thin wafer, a rigid protective sheet, for example, 
a thick protective sheet is employed, the peeling itself 
is difficult. 

[0006] [0005] 

On the other hand, in the arrangement according to 
the Patent document 2, the protective sheet is peeled off 
by using a peeling roller movable in the direction across 
the protective sheet while rotating on the protective sheet. 
In this arrangement also, the protective sheet is peeled 
off in an obtuse angle direction. Therefore, the 
arrangement according to the Patent document 2 also has a 
disadvantage such that, when a rigid protective sheet is 
stuck on the wafer, the protective sheet is difficult to 
be peeled off satisfactorily. 

[0007] [0006] 
Obj e ct Summary of the Invention 

The present invention has been proposed in view of 
the above-described disadvantages. An object of the 
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present invention is to provide a sheet peeling apparatus 
and a peeling method capable of peeling off under perfect 
conditions using a plurality of peeling units having 
different peeling angles in accordance with the differences 
in material, thickness and the like of the protective sheet . 
Means for Solving Probl e ms 
[000 8 ] [0007] 

In order to achieve the above object, the present 
invention adopts the following arrangement; i.e., a sheet 
peeling apparatus for peeling off a sheet being stuck on 
a plate-like object using an adhesive tape, which includes: 

a first roller capable of performing relative 
movement along the external surface of the sheet, and a 
second roller disposed adjacent to the first roller and 
capable of performing a relative movement along with the 
first roller, 

wherein, the second roller is positioned at the 
position opposite to the travel direction of the first 
roller in a peeling operation, and is disposed at a position 
further away than the first roller with respect to the 
surface of the sheet. 

[0009] [0008] 

Also, the present invention adopts the following 
arrangement; i.e., a sheet peeling apparatus for peeling 
off a sheet being stuck on a plate-like object using an 
adhesive tape, including: 
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a first peeling unit that pulls the adhesive tape 
along the direction across the sheet in a state stuck to 
the sheet to peel off the sheet at a predetermined peeling 
angle; and 

a second peeling unit that pulls the adhesive tape 
in a state stuck to the end portion of the sheet to peel 
off the sheet at a peeling angle different from the peeling 
angle of the first peeling unit, 

wherein the first and second peeling units are 
arranged to be selectively used. 

[0010] [0009] 

Further, the present invention may adopt the 
following arrangement; i.e., a sheet peeling apparatus for 
peeling off a sheet being stuck to cover the surface of a 
semiconductor wafer having a substantially disk-like shape 
using an adhesive tape with a width smaller than the 
diameter of the sheet, including: 

a first peeling unit that pulls the adhesive tape 
along the direction across the sheet in a state stuck to 
the sheet to peel off the sheet at a predetermined peeling 
angle; and 

a second peeling unit that pulls the adhesive tape 
in a state stuck to the end portion of the sheet to peel 
off the sheet at a peeling angle different from that of the 
first peeling unit, 

wherein the first and second peeling units are 
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arranged to be selectively used. 
[0011] [0010] 

In the sheet peeling apparatus, the following 
arrangement is adopted; i.e., the first peeling unit peels 
off the sheet in the direction substantially right angle 
or acute angle with respect to the surface of the plate-like 
object . 

[0012] [0011] 

Also, the following arrangement is adopted; i.e., the 
second peeling unit peels off the sheet at a peeling angle 
larger than that by the first peeling unit. 

[0013] [0012] 

Further, the present invention adopts the following 
sheet peeling method; i.e., a sheet peeling method of 
peeling off a sheet stuck on a plate-like object using an 
adhesive tape, including: 

a first roller capable of performing a relative 
movement along the external surface of the sheet; and a 
second roller disposed adjacent to the first roller and 
capable of relative movement along with the first roller, 

wherein, in a state that the second roller is 
positioned at the position opposite to the travel direction 
of the first roller at peeling operation, and disposed at 
a position further away than the first roller with respect 
to the surface of the sheet 

the first and second rollers and the sheet are caused 
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to make a relative movement simultaneously along the 
external surface of the sheet to peel off the sheet. 
[0014] [0013] 

Furthermore, the present invention adopts the 
following sheet peeling method; i.e., a sheet peeling 
method of peeling off a sheet stuck on a plate-like object 
using an adhesive tape, including: 

a first peeling unit that pulls the adhesive tape 
along the direction across the sheet in a state stuck to 
the sheet to peel off the sheet at a predetermined peeling 
angle; and 

a second peeling unit that pulls the adhesive tape 
in a state stuck to the end portion of the sheet to peel 
off the sheet at a peeling angle different from that of the 
first peeling unit, wherein 

the first and second peeling units are selectively 
used to peel off the sheet. 

[0015] [0014] 

In the above methods, the following method is 
preferably adopted; i.e., the first peeling unit peels off 
the sheet in the substantially right angle or acute angle 
direction with respect to the surface of the plate-like 
object, and the second peeling unit peels off the sheet at 
a peeling angle larger than that by the first peeling unit. 
Eff e ct of th e Invention 

Brief Description of the Drawings 
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[0015] 

[Fig. 1] 

Fig. 1 is a front elevation view schematically showing 

a sheet peeling apparatus according to the present 
embo diment . 
[Fig. 2] 

Fig . 2 is a front elevation view schematically showing 

an essential part including a peeling head constituting a 
second peeling unit. 
[Fig. 3] 

Fig. 3 is a front elevation view showing the essential 

part when the peeling head holds the front-end portion of 
an adhesive tape. 
[Fig. 4] 

Fig. 4 is a front elevation view of the essential part 

illustrating an operation of the peeling head to pull out 
the adhesive tape. 
[Fig. 5] 

Fig. 5 is a front elevation view of the essential part 

illustrating a state the adhesive tape is fusion-bonded to 
a protective sheet and cut off. 
[Fig. 6] 

Fig. 6 is a front elevation view of the essential part 

illustrating a state the cut adhesive tape is fusion-bonded 
to the protective sheet. 
[Fig. 7] 
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Fig. 7 is a front elevation view of the essential part 

illustrating a state the peeling head peels off the 
protective sheet in an obtuse angle direction. 
[Fig. 8] 

Fig. 8 is a front elevation view of the essential part 

when a first peeling unit peels off the protective sheet. 
[Fig. 9] 

Fig. 9 is a front elevation view of the essential part 

illustrating a state the adhesive tape is pressed onto the 
protective sheet by a tape holding roller. 
[Fig. 10] 

Fig, 10 is a front elevation view of the essential 

part illustrating an initial stage the adhesive tape is 
stuck to the protective sheet by a press roller. 
[Fig. 11] 

Fig. 11 is a front elevation view of the essential 

part illustrating a state the adhesive tape is stuck to the 
protective sheet across the same. 
[Fig. 12] 

Fig. 12 is a front elevation view of the essential 

part illustrating an initial state to peel off the 
protective sheet with the first and second rollers. 
[Fig. 13] 

Fig. 13 is a front elevation view of the essential 

part illustrating a state the first and second rollers peel 
off the protective sheet in an acute angle direction. 
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[0016] 

According to the sheet peeling apparatus in 
accordance with the present invention, the second roller 
is disposed at a position further away than the first roller 
with respect to surface of the sheet. Therefore, even when 
the peeled sheet hangs from the both sides in the width 
direction of the adhesive tape, the peeled sheet is 
prevented from sticking to the dicing tape stuck to a wafer 
to support the same. Thus, the sheet can be peeled off 
efficiently without interrupting the peeling operation. 

Here, the first roller may be changed with a roller 
having a different diameter. For example, a roller having 
a larger diameter is employed, compared to the case where 
a roller having a relatively smaller diameter is used, a 
smoother curved surface can be obtained on the peripheral 
surface, and which is particularly suitable for a 
protective sheet having a high rigidity. 

Further, the sheet-peeling angle is different 
between the first peeling unit and the second peeling unit. 
Therefore, for example, in the case where the plate-like 
object such as a wafer is stuck with a protective sheet, 
which has a thickness hard to be pulled in a state being 
turned in an obtuse direction; i.e., when the protective 
sheet is hardly turned over in an obtuse angle due to the 
rigidity of the sheet, by using the first peeling unit which 
is set to a peeling angle of substantially right angle or 
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acute angle, a smooth peeling off can be carried out. On 
the other hand, in the case where the protective sheet is 
formed of a thickness or material allowing the protective 
sheet to be pulled in an obtuse direction to peel off, the 
protective sheet can be peeled off by using the second 
peeling unit resulting in a reduction of the consumption 
of the adhesive tape. 

In this specification, the wording, "peeling angle" 

is used for the angles indicated by 01, 02 in Fig. 7 and 
Fig. 13. 

Boot — Mode — for — Carrying — Gut — the — Invention Detailed 
Description of the Invention 

[0017] 

Hereinafter, preferred embodiments of the present 
invention will be described with reference to the drawings . 

Fig. 1 is a front elevation view schematically showing 
a sheet peeling apparatus in accordance with the present 
embodiment. Referring to Fig . 1, a sheet peeling apparatus 
10 includes a base 11, a wafer holding mechanism 12 disposed 
on the base 11 so as to be movable in the horizontal direction 
in Fig. 1 for holding a wafer W, which has a substantially 
disk-like shape as a plate-like object on the upper face 
side thereof, a feed-out section 14 of an adhesive tape T 
for peeling off a sheet, i.e., a protective sheet S stuck 
on the surface of the wafer W, a peeling head 15 (a second 
peeling unit) for pulling the protective sheet S in a state 
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holding the adhesive tape T, a heater cutter unit 16 having 
a function to stick the adhesive tape T to the end portion 
of the protective sheet S in a manner of fusion-bonding and 
cut off the adhesive tape T at a position slightly upper 
stream side than the fusion-bond area, and first and second 
rollers 21 and 22 constituting a first peeling unit disposed 
at the front face side (the side toward you in Fig. 1) of 
a supporting member 19 formed of a plate member, a frame 
or the like disposed in the left side area of the peeling 
head 15 in Fig. 1. Here, the adhesive tape T, which has 
a strip shape with a width narrower than the diameter of 
the protective sheet S stuck on the circuit face side of 
the wafer W (the upper face side in Fig. 1), is used. 
[0018] 

The holding mechanism 12 includes a table 23, and the 
table 23 is arranged so that the wafer W, which is stuck 
and fixed to the inside area of a ring frame F via a dicing 
tape DT, is placed along with the ring frame F. To be more 
specific, the table 23 is arranged in such a manner that 
it is formed with a suction hole (not shown) , and when a 
predetermined decompression pump is activated to suck the 
air above the suction hole, the dicing tape DT and the ring 
frame F are sucked and held thereon. 

[0019] 

The feed-out section 14 includes a holding roller 24 
for a roll-like adhesive tape T and guide rollers 25 and 
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27 as shown in Fig. 2. In the lower end side of the feed-out 
section 14, a tape receiving plate 29 is attached to a ball 
bush 31 via a shaft 30. The tape receiving plate 29 is 
movable in the horizontal direction in Fig. 2, and is 
constantly biased by a spring 33 in its protruding direction 
(leftward) and formed with a cutter groove 35 in the 
front-end portion (left end portion) . The adhesive tape 
T is held down onto the tape receiving plate 29 by a tape 
holding plate 34. The tape holding plate 34 is arranged 
so as to move in the vertical direction by means of a cylinder 
37. Further, the feed-out section 14 is arranged so as to 
move entirely in the vertical direction by means of a 
cylinder 39 (refer to Fig. 1) . 
[0020] 

The peeling head 15 is arranged so as to move in the 
vertical and horizontal directions via a cylinder or the 
like (not shown) . The peeling head 15 includes a chuck 40 
having an upper jaw 40A and a lower jaw 40B; and is arranged 
so that the upper jaw 40A is vertically moved by means of 
a cylinder (not shown) and thereby the chuck 40 is caused 
to open/close. In this embodiment, the peeling head 15 is 
provided with sensors 41, 41 for detecting if the adhesive 
tape T resides within the chuck 40. In addition, the 
peeling head 15 is arranged so as, when peeling off the 
protective sheet S, to move from one end portion to the other 
end portion in the diameter direction of the protective 
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sheet S and thereby the protective sheet S is peeled off 

in an obtuse angled direction (refer to 01 in Fig. 7) . 
[0021] 

The heater cutter unit 16 is arranged so as to move 
vertically via a cylinder (not shown) , and is provided with 
a heater block 43 incorporating a heater 42. In the lower 
end of the heater cutter unit 16, a projection 44 for locally 
imparting a heat is provided. Also, the heater block 43 
is attached to a frame 4 6 to be movable freely in the vertical 
direction via a guide bar 45, and arranged so as to move 
vertically by means of a cylinder 47 fixed to the frame 46. 
Two pieces of plate-like tape holder guides 49, 49 are 
attached to the frame 46 sandwiching the heater block 43 
at the right and left sides. The lower end of these tape 
holder guides 49, 49 is formed in a curved face respectively 
and arranged so as to press the adhesive tape T on the upper 
surface thereof. On the right side face of the tape holder 
guide 49 shown in Fig. 2, a cutter travel cylinder 50 is 
attached, and in the lower end portion, a cutter blade 52 
is attached thereto in a state protruding downwardly. The 
cutter blade 52 is arranged to be able to reciprocate 
vertically being driven by the cutter travel cylinder 50. 
Further, in the lower portion of the side face of the right 
tape holder guide 49, a plate-like tape holding member 53 
is disposed; and in the tape-holding member 53, a slot 55 
is formed for allowing the cutter blade 52 to vertically 
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move therethrough . 
[0022] 

Incidentally, the sheet peeling apparatus 10 
according to this embodiment has substantially the same 
structure as that of the apparatus disclosed in the Japanese 
Patent Application Laid-open No. Hei 11-16862, which was 
applied by the applicant of the present invention, 
excluding a point of the supporting member 19, the first 
peeling unit etc disposed in the front face side area. 

[0023] 

The supporting member 19 forming the disposing area 
for the first and second rollers 21, 22 constituting the 
first peeling unit are provided movably in the vertical 
direction; and the first roller 21 is provided rotatably 
being connected with the output shaft of a motor (not shown) . 
The first roller 21 is provided movably in the horizontal 
direction via a cylinder (not shown) , supporting member and 
the like along with the second roller 22. The rollers 21, 
22 are arranged to move from the one end side to the other 
end side in the diameter direction of the protective sheet 
S, whereby the protective sheet S is peeled off from the 
wafer W. In this embodiment, although the first roller 21 
is formed slightly smaller than the second roller 22 in 
diameter, the first roller 21 can be exchanged with 
different rollers of different diameter. Here, the first 
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roller 21 is disposed at a position closer to the wafer W; 
and the second roller 22 is positioned at the left side in 
the opposite direction where the first roller 21 moves to 
perform the peeling off operation; i.e., the right 
direction in Fig. 1, and at an upper position away from the 
wafer W than the first roller 21. Owing to this, it is 
arranged so that, when the protective sheet S is peeled off, 

the peeling angle 92 (refer to Fig. 13) with respect to the 
upper surface of the protective sheet S forms a 
substantially right or acute angle. To be more 
specifically, in this embodiment, it is arranged so that, 
a virtual line connecting the left end of the periphery of 
the first roller 21 with the right end of the periphery of 
the second roller 22; i.e., the winding direction of the 
protective sheet S between the first and second rollers 21, 
22 resides on a substantially vertical line or in the 
direction where the upper portion is slightly inclined 
leftward with respect to the vertical line. In addition, 
the distance between the first and second rollers 21, 22 
can be variously changed, if necessary. Owing to this, the 
distance between the first and second rollers 21, 22 can 
be increased. 
[0024] 

In the front face side of the supporting member 19, 
a tape holding roller 60 and a press roller 61 are supported 
at the peeling head 15 side. The tape holding roller 60 
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presses the sticking-start end side to stick the adhesive 
tape T to the wafer W. The press roller 61 moves while 
rolling from a position close to the tape holding roller 
60 in the diameter direction of the wafer W to lay the 
adhesive tape T across the surface of the wafer W and imparts 
a predetermined sticking pressure thereto. The press 
roller 61 is also provided movably in the horizontal 
direction via a cylinder, a supporting member and the like 
(not shown) in the same manner as the first and second 
rollers 21, 22. 
[0025] 

Further, in a position above the first and second 
rollers 21, 22, a winding roller 64 for winding protective 
sheet S peeled off by the rollers 21, 22 is supported. 
Between the winding roller 64 and the second roller 22, 
guide rollers 65, 66 and a pinch roller 67 are disposed. 

[0026] 

Next, a peeling method using the peeling head and a 
peeling method using the first and second rollers will be 
described . 

[0027] 

Peeling method using the peeling head (second peeling 

unit) 

Since a peeling operation using a peeling head is 
substantially the same as that of an apparatus disclosed 
in the Japanese Patent Application Laid-open No. Hei 
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11-16862, the description thereof will be made simply. 
[0028] 

First of all, a wafer W, which is disposed in an inside 
area of a ring frame F via a dicing tape DT and stuck with 
a protective sheet S onto an upper face side thereof, is 
sucked and held on a table 23 in a state being set on the 
table 23 as indicated with a broken line in Fig. 1, and the 
table 23 moves to a place beneath a feed-out section 14. 

[0029] 

An adhesive tape T fed out from the feed-out section 
14 is set so that the front end thereof is positioned almost 
directly below the cutter blade 52 in a state the front-end 
side thereof is nipped by a tape receiving plate 29 and a 
tape holding plate 34 (refer to Fig. 2) . Then, the feed-out 
section 14 descends to position close to the table 23 as 
shown in Fig . 3; and in a state a chuck 40 is opened, a peeling 
head 15 moves to the feed-out section 14 side to push the 
tape receiving plate 29 to backward. Owing to this, the 
front-end portion of the adhesive tape T enters into the 
chuck 40, and the front-end portion of the adhesive tape 
T can be held by closing the chuck 40. In this peeling 
method, as the adhesive tape T, an adhesive tape having a 
heat sensitive adhesive layer on one surface; for example, 
a strip tape consisted of polyethylene terephthalate or the 
like is used. 
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[0030] 

Then, the peeling head 15 moves a predetermined amount 
leftward away from the feed-out section 14 to pull out the 
adhesive tape T a specific amount as shown in Fig. 4. Thus, 
in a state the adhesive tape T is pulled out, a heater cutter 
unit 16 descends to press the adhesive tape T from above 
at two points with tape holder guides 49, 49 as shown in 
Fig. 5; and a heater block 43 is lowered to stick the adhesive 
tape T to a protective sheet S with a projection 44. At 
the same time, the cutter blade 52 descends to cut off the 
adhesive tape T, and then the feed-out section 14 and the 
heater cutter unit 16 are raised (refer to Fig. 6) . Then, 
when the peeling head 15 moves rightward as shown in Fig. 
7, the protective sheet S is peeled off at an obtuse peeling 

angle 91, and the peeled protective sheet S is dropped into 
a disposal box (not shown) . 

[0031] 

Peeling method using first and second rollers (first 
peeling unit) 

When carrying out this method, a tape consisted of 
a pressure-sensitive adhesive layer on one side thereof is 
employed as an adhesive tape T. The adhesive tape T is set 
onto a feed-out section 14 so that an adhesive layer faces 
a protective sheet S side as shown in Fig. 8, and the tape 
is pulled out a predetermined length and laid around along 
its path, and the front end portion thereof is fixed to a 
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winding roller 64 as a preparation step. At this time, a 
peeling head 15 is moved to an escaping position at a further 
right side position exceeding the feed-out section 14. A 
roller, which comes into contact with an adhesive face, is 
treated on its surface to prevent the adhesive from adhering 
thereto . 

[0032] 

Then, a table 23 is moved and adjusted so that the 
right-end side of a wafer W is positioned almost directly 
below a tape holding roller 60. In such a state, the 
feed-out section 14 and a supporting member 19 descend to 
bring the adhesive tape T between the feed-out section 14 
and a first roller 21 closer to the protective sheet S as 
shown in Fig. 9. And then, the tape holding roller 60 is 
lowered via a cylinder (not shown) to press a portion of 
the adhesive tape T onto the protective sheet S while 
sandwiching the same therebetween. 

[0033] 

Then, a press roller 61 is lowered via a cylinder (not 
shown) and moved leftward as shown in Figs. 10 and 11, and 
the adhesive tape T is stuck across the upper surface of 
the protective sheet S. When the sticking operation of the 
adhesive tape T has completed, the tape holding roller 60 
and the press roller 61 return to the initial position 
(refer to Fig. 12) . 
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[0034] 

Then, the first roller 21 and a second roller 22 are 
moved rightward via the cylinder (not shown) as shown in 
Fig. 13. At the same time, the first roller 21 and the 
winding roller 64 are rotated in the tape winding direction 
by a motor (not shown) respectively. In this case, owing 
to the above-described relative positions of the first 
roller 21 and the second roller 22, the adhesive tape T is 

peeled off forming a peeling angle 62 which rises up directly 
above with substantially right angle with respect to the 
upper surface of the protective sheet S; i.e., the upper 
surface of the wafer W. That is, the first and second 
rollers 21, 22 (first peeling unit) peel off the protective 

sheet S at the peeling angle 02 of substantially right angle 
or acute angle; while the peeling head 15 (second peeling 
unit) peels off the protective sheet S at the peeling angle 

01 of obtuse direction close to substantially 180°, which 
is larger than that of the above. 

[0035] 

Therefore, according to the embodiment as described 
above, such advantage that the first and second peeling 
units can be selectively used depending on the thickness 
and the material of the protective sheet S. To be more 
specific, in the case where the adhesive tape T is suitable 
for sticking to the protective sheet S in a manner of heat 
fusion sticking and the peeling at an obtuse angle is 
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possible without causing elongation of the protective sheet 
S or the like, the sheet can be peeled off with a smaller 
adhesive tape T by carrying out the peeling using the 
peeling head 15. On the other hand, in the case where the 
adhesive tape T is not suitable for fusion-bond due to the 
relationship with the protective sheet S, or the adhesive 
tape T is not suitable for the obtuse peeling due to the 
protective sheet S formed with a thick base material, the 
protective sheet S can be peeled off by using the first 
peeling unit. 

Also, since the feed-out section 14 can be commonly 
used in selection of the peeling methods, only by adding 
the first peeling unit to the previously proposed apparatus, 
optimum peeling can be achieved. 

[0036] 

The best structure and method for carrying out the 
present invention have been disclosed so far. However, the 
present invention is not limited to the above. 

That is, the present invention has been illustrated 
and described about mainly a specific embodiment. 
However, it is possible for a person skilled in the art to 
add various modifications to the above-described 
embodiment with respect to the configuration, material, 
quantity or detailed structure without departing from the 
technical spirit and the range of the object of the present 
invention . 
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Therefore, the descriptions limiting the 
configuration and material disclosed above are given for 
the purpose of illustrating only to facilitate the 
understanding of the present invention, but not intended 
to limit the present invention. Accordingly, the 
descriptions using appellations of members in which all or 
a part of these limitations on the configuration and the 
material are different should be understood to be included 
within the present invention. 

[0037] 

For example, in the embodiment, there is employed the 
arrangement in which the heat sensitive adhesive tape T is 
stuck to the protective sheet S in a manner of 
fusion-bonding to peel off the protective sheet S using the 
peeling head 15. However, an adhesive tape having a 
pressure sensitive adhesive layer may be used. In this case, 
by carrying out surface treatment on the component of the 
feed-out section, which comes into contact with the 
adhesive layer, to prevent from sticking, the tape can be 
fed out free from trouble. 

Further, there is employed such an arrangement that, 
when peeling off the protective sheet S using the first and 
second rollers 21, 22, the rollers 21, 22 move along and 
across the diameter direction of the wafer W. However, such 
an arrangement that the table 23 is moved to peel off the 
protective sheet S without moving the rollers 21, 22, may 
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be employed. In this case, the tape holding roller 60 has 
to be arranged only to keep a state pressing the adhesive 
tape T. 

Industrial Applicability 

[0038] 

The present invention is applicable, particularly, 
to an apparatus for peeling off a tape covering the circuit 
surface in the manufacturing process of semiconductor 
wafer . 

Bri e f Description of tho Drawings) 

[0039] 

[Fig. 1] 

Fig. 1 io a front elevation view ochcmatically showing 

a — sheet — peeling — apparatuo — according — fee — fcke — present 
embodiment . 
[Fig. 2] 

Fig. 2 io a front elevation view schematically showing 

an essential part including a peeling head constituting a 
second pooling unit. 
[Fig. 3] 

Fig. 3 is a front elevation view showing the essential 

part when the peeling head holds the front - end portion of 
an adhesive tape. 
[Fig. 4] 

Fig. 4 is a front elevation view of the essential part 

illustrating an operation of the peeling head to pull out 
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the adhesive tape. 
[Fig. 5] 

Fig. 5 io a front elevation view of the essential part 

illustrating a otato the adhesive tape is f usion - bonded to 
a protective sheet and cut off. 
[Fig. 6] 

Fig. 6 io a front elevation view of the essential part 

illustrating a state the cut adhesive tape is fusion - bonded 
to the protective sheet. 
[Fig. 7] 

Fig. 7 is a front elevation view of the essential part 

illustrating — a — state — the — peeling — head — peels — — fcke 
protcctivc sheet in an obtuse angle direction. 
[Fig. 8] 

Fig. 8 is a front elevation view of the essential part 

when a first peeling unit peels off the protective sheet. 
[Fig. 9] 

Fig. 9 is a front elevation view of the essential part 

illustrating a state the adhesive tape io pressed onto the 
protective sheet by a tape holding roller. 
[Fig. 10] 

Fig. — 10 is a front elevation view of the essential 

part illustrating an initial stage the adhesive tape is 
stuck to the protective sheet by a press roller. 
[Fig. 11] 

Fig . — 11 is a front elevation view of the essential 
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part illuotrating a otato the adhcoivc tape io otuck to the 
protective — ohect across the oamc. 
[Fig. 12] 

Fig . — 12 io a front elevation view of the cooontial 

part — illuotrating — aft — initial — otatc — fee — peel — e-£-£ — t-he 
protective ohect with the firot and occond rollcro. 
[Fig. 13] 

Fig. — 13 io a front elevation view of the coocntial 

part illuotrating a otato the firot and occond rollcro peel 
off the protective ohect in an acute angle direction. 
Explanation of refer e nce num e ral o 
[0040] 

■tO ohect peeling apparatus 

4£ peeling head — (occond peeling unit) 

■24 firot peeling roller — (firot peeling unit) 

■2-2 occond peeling roller — (firot peeling unit) 

T adhooivc tape 

W ocmiconductor wafer — (plate - like object) 

S protective — ohect 
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